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General information

General procedures and materials
Unless otherwise indicated, materials were obtained from commercial suppliers and used without further purification. All reactions that required anhydrous conditions were performed in dried glassware under a dry nitrogen atmosphere. Dichloromethane was degassed and anhydrised with a solvent purification system (SPS PS-MD-3). Solvents were removed under reduced pressure with a rotary evaporator. Silica gel chromatography was performed using an automated chromatography system (PuriFlash® 430, Interchim). IR spectroscopy: IR spectra were measured in a Thermo Nicolet 6700 FT-IR spectrometer using an ATR system, of the Department of Organic Chemistry in the Universitat de Barcelona.
2.
Experimental procedures and characterization 2.1.
Preparation of alkynes
Tert-butyl-prop-2-ynylcarbamate, S1.
Di-tert-butyl-dicarbonate (10 g, 47 mmol, 1 equiv.) was dissolved in CH 2 Cl 2 (0.2 M) and cooled down to 0ºC. 3-Amino-1-propyne (2.6 g, 47 mmol, 1 equiv.) was added at 0ºC over a period of 30 min. Then, the mixture was allowed to warm to room temperature and stirred for 2 hours. When the reaction was completed by TLC, the solvent was evaporated and n-Pentane was added. The solution was left on standing in the refrigerator for 12 h. The precipitate was collected by filtration to afford 6 g of the N-Boc-propargylamine (82%) as a white solid. 
Tert-butyldimethyl(prop-2-yn-1-yloxy)silane, S2.
To a cold solution (0 ºC) of propargyl alcohol (1 g, 17.83 mmol, 1.0 equiv.) in CH 2 Cl 2 (8 mL) , TBSCl (2.82 g, 1.05 equiv.) and imidazole (2.42 g, 2.0 equiv.) were added. After 1 hour of stirring, the reaction mixture was washed with water, dried over MgSO 4 and concentrated in vacuo. The crude was purified by column chromatography (SiO 2 ) using hexanes/EtOAc (95:5) to afford 2.8 g of the alkyne (94% isolated yield) as a colourless oil.
1
H NMR (400 MHz, CDCl 3 ) δ 4.28 (dd, J = 2.5, 0.6 Hz, 2H), 2.36 (td, J = 2.4, 0.6 Hz, 1H), 0.89 (s, 9H), 0.10 (s, 6H). The analytical data for this compound were in excellent agreement with the reported data.
4-methyl-N-(prop-2-yn-1-yl)benzenesulfonamide, S3.
To a cold solution (0 ºC) of propargylamine (1g, 18.15 mmol, 1.0 equiv.) in CH 2 Cl 2 (10 mL) were added TsCl (4.15 g, 1.2 equiv.) and Et 3 N (2.78 mL, 1.1 equiv.). The mixture was stirred 10 minutes at 0ºC and 2 h at room temperature. 
Ethyl 5-((tert-butoxycarbonyl)amino)pent-3-ynoate, S4.
To a solution of N-Boc propargylamine (0.6 g, 3.87 mmol, 1 equiv.) in anhydrous acetonitrile (7.5 mL) was added CuI (0.11 g, 0.58 mmol, 0.15 equiv.). After 5 minutes of stirring ethyl diazoacetate (0.43 mL, 4.06 mmol, 1.05 equiv.) was added. The reaction was stirred at room temperature for 2 days. The solvent was evaporated under vacuum and the crude was purified by silica chromatography using mixtures pentane/diethyl ether to afford a mixture of the alkyne and its allenic isomer in a 3:1 ratio. Methyl 4-phenylbut-2-ynoate, S5.
In a vacuum-dried Schlenk, a solution of 3-phenyl-1-propyne (400 mg, 3.44 mmol, 1.0 equiv.) in anhydrous THF (6 mL) was cooled to -78 ºC. Then, a solution of n-BuLi (2.36 mL, 1.1 equiv.) was added dropwise. After stirring for 10 minutes, the reaction mixture was allowed to warm to 0 ºC and methyl chloroformate (0.3 mL, 1.1 equiv.) was added dropwise. The reaction was stirred 30 minutes. The solution was then warmed up to room temperature and stirred for 3 hours. The mixture was quenched with NH 4 Cl and diluted with water. The aqueous phase was extracted with dichloromethane (x2) and the organic phases were collected, dried over MgSO 4 and concentrated under reduced pressure. The crude was purified by column chromatography, affording 145 mg of the alkyne as an orange oil (25% yield). To a solution of compound S2 (500 mg, 1.3 mmol, 1 equiv.) in anhydrous acetonitrile (2.6 mL) was added CuI (0.37 g, 0.19 mmol, 0.15 equiv.) . After 5 minutes ethyl diazoacetate (0.2 mL, 0.29 mmol, 1.5 equiv.) was added. The reaction was stirred at room temperature for 2 days. The solvent was evaporated under vacuum and the mixture of alkyne and its allenic isomer in a 4:1 ratio was obtained. The crude was directly used in the complexation reaction and the alkyne cobalt hexacarbonyl complex purified by chromatography. Tert-butyl(hex-2-yn-1-yloxy)dimethylsilane, S7.
To a cold solution (0 ºC) of 2-hexyn-1-ol (1.0 g, 10.18 mmol, 1.0 equiv.) in CH 2 Cl 2 (8 mL) , TBSCl (1.6 g, 1.05 equiv.) and imidazole (1.4 g, 2.0 equiv.) were added. After 1 hour, the reaction mixture was washed with water, dried over MgSO 4 and concentrated in vacuo. The crude was purified by SiO 2 column chromatography using hexanes:EtOAc (95:5) to afford the corresponding product (2.03 g, 94% isolated yield) as a colourless oil. General procedure for the synthesis of alkynehexacarbonyldicobalt complexes A solution of the alkyne (1.0 equiv.) in toluene was added dropwise to a round-bottom flask containing Co 2 (CO) 8 (1.05 equiv.) under stirring. The mixture was stirred at room temperature under nitrogen until the starting alkyne was completely consumed by TLC (30-45 minutes, approximately). The crude was evaporated to dryness and purified by silica gel chromatography with hexanes as eluent. Pure alkynehexacarbonyldicobalt complexes were obtained in quantitative yield.
